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(54) SURFACE TREATMENT, COATED POLYMER FILM AND PRODUCTION OF THE SAME 

(57)Abstract: 

PURPOSE: To impart high fogging and blocking resistances to a film by using a surface treatment. 
CONSTITUTION: A polymer film such as a styrene polymer film is coated with a surface treatment comprising 
100 pts.wt. sucrose/fatty acid ester prepd. using lauric acid as the main fatty acid component; 20-1,000 pts.wt., 
in terms of solid content, silicone emulsion; and 10-1,000 pts.wt. polysaccharide. 10-100 pts.wt. hydrophilic 
polymer (except for polyvinyl alcohol) such as polysodium acrylate may be used instead of the polysaccharide. 
The amts. of the above components to be used in coating the polymer film are about 10~50mg/m2 for the fatty 
acid ester, about 10~100mg/m2 for the silicone emulsion, and about 1~50mg/m2 for the hydrophilic polymer. 
Even when the coated polymer film is subjected to fabrication, the resulting coating film is not broken and 
keeps the high fogging and blocking resistances of the polymer film. 
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CLAIMS 



[Claim(s)] 

[Claim 1] A finishing agent containing sucrose fatty acid ester, a silicone emulsion, and polysaccharide and/or a 
hydrophilic macromolecule (however, polyvinyl alcohol is removed). 

[Claim 2] It is the finishing agent of 10 - 1000 weight ****** claim 1 publication about the 20 - 1000 weight 
section and polysaccharide in a silicone emulsion as solid content to the sucrose-fatty-acid-ester 100 weight 
section. 

[Claim 3] It is the finishing agent of 10 - 100 weight ****** claim 1 publication about the 20 - 1000 weight 
section and a hydrophilic macromolecule in a silicone emulsion as solid content to the sucrose-fatty-acid-ester 
100 weight section. 

[Claim 4] A finishing agent given in one term of claims 1-3 whose principal components of a fatty acid in sucrose 
fatty acid ester are lauric acids. 

[Claim 5] A coat polymer film with which an enveloping layer containing sucrose fatty acid ester, a silicone 
emulsion, and polysaccharide and/or a hydrophilic macromolecule (however, polyvinyl alcohol is removed) is 
formed in one [ at least ] field of a polymer film. 

[Claim 6] To one [ at least ] field of a polymer film, they are 10 - 100 mg/m2 and polysaccharide about a silicone 
emulsion considering sucrose fatty acid ester as 10~50mg/m2, and solid content 5-100 mg/m2 A coat polymer 
film according to claim 5 with which an enveloping layer included at a rate is formed. 

[Claim 7] To one [ at least ] field of a polymer film, they are 10-100 mg/m2 and a hydrophilic macromolecule 

about a silicone emulsion considering sucrose fatty acid ester as 10-50mg/m2, and solid content 1 - 50 mg/m2 

A coat polymer film according to claim 5 with which an enveloping layer included at a rate is formed. 

[Claim 8] A coat polymer film given in one term of claims 5-7 whose polymer films are styrene system polymer 

films. 

[Claim 9] A manufacture method of a coat polymer film which applies a finishing agent containing sucrose fatty 
acid ester, a silicone emulsion, and polysaccharide and/or a hydrophilic macromolecule (however, polyvinyl 
alcohol is removed) to one [ at least ] field of a polymer film. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the finishing agent which can give high fog resistance and 
blocking tightness, the coat polymer film processed by this finishing agent, and its manufacture method. 
[0002] 

[Description of the Prior Art] Generally, the steam in air condenses on the front face by change of atmospheric 
temperature and humidity, and it becomes minute waterdrop and adheres to the film sheet plate of hydrophobic 
synthetic resin. Therefore, transparency falls and the so-called cloudy phenomenon occurs in many cases. 
[0003] For example, since it excels in transparency, the water resisting property, and the moldability, (GP) 
polystyrene sheet for general is used as various food wrapping materials. 

[0004] However, a steam evaporates in the container fabricated from this sheet from that front face, and it is 
saturated and saturated steam condenses the interior of a container to a container inner surface, and since 90% 
of garden stuff is moisture when garden stuff etc. is contained, packed and stored, it becomes minute waterdrop 
and adheres to it. Consequently, it becomes difficult to identify a receipt object by this cloudiness. And the 
commodity value of the polystyrene sheet characterized by transparency is reduced remarkably. Furthermore, 
the moisture which condensed and adhered also affects the garden stuff contained in the container. That is, if 
garden stuff contacts waterdrop, putrefaction of garden stuff begins from a contact part, and the quality of 
garden stuff may be reduced at an early stage. 

[0005] Moreover, when fabricating a container from a styrene system polymer sheet etc., after fabricating many 
containers, the method of accumulating, bundling up and piercing a shaping container is performed. 
[0006] However, mold goods stick in the mold goods using a polymer sheet. Therefore, it is necessary not only to 
remove a piece [ every ] container, but after a blanking process, since detachability is bad, the working efficiency 
for containing contents falls. Furthermore, mold goods may be damaged if it is made to exfoliate by force. 
[0007] After making the front face of a thermoplastics film into surface tension 40 - 55 dyn/cm by corona 
discharge treatment, making an antifogger and silicone oil, such as a surfactant and polyvinyl alcohol, adhere is 
proposed by JP.53-1 1 5781 ,A. By this method, homogeneity can be made to adhere to a sheet, without making 
two sorts of components with which a property disagrees condense, and surface appearance is good and can 
manufacture the film having fog resistance and blocking resistance. 

[0008] However, when moisture contacts a film front face continuously, an antifogger dissolves and flows into 
water. Therefore, an antifog function and a blocking-proof function are not maintainable. Moreover, if deep- 
drawing shaping is presented with said film and sheet, fragmentation destruction of a paint film etc. will arise. It 
becomes impossible therefore, to satisfy the property required of the styrene system polymer sheet used as an 
object for food packing in many cases. 

[0009] The method of applying to a styrene resin film the aqueous solution which contains sucrose fatty acid 
ester, with a polymerization degree of 800 or less non-denaturalized polyvinyl alcohol, and a silicone emulsion 
with a mean particle diameter of less than 1 micrometer at a specific rate is indicated by JP, 63-62538, B. By this 
method, a fog resistance high styrene resin film is obtained rather than said film. 

[0010] However, the degree of the white blush mark [ film / this ] before and behind container shaping is large, 
and commodity value falls. And in order to make fog resistance maintain, it is the coverage after desiccation It is 
necessary to consider as the above. 0.1 g/m2 That is, coverage is 0.1 g/m2. Not only antifog durability is small, 
but in the following, the fog resistance of the container after shaping falls greatly. 
[0011] 

[Problem(s) to be Solved by the Invention] Therefore, the object of this invention is to offer the finishing agent 
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which can control fragmentation of the paint film by shaping while coverage continues not only at the first stage 
but at a long period of time and can give high fog resistance and blocking resistance at least. 
[0012] Other objects of this invention are to offer the coat polymer film which continues and can maintain high 
fog resistance and blocking resistance at a long period of time. 

[0013] Even if it presents a fabricating operation with the object of further others of this invention, it is to offer 
the coat polymer film which continues and can maintain high fog resistance and blocking resistance at a long 
period of time. 

[0014] Other objects of this invention are to offer the method that the coat polymer film which has the 

outstanding property like the above by easy actuation can be manufactured. 

[0015] 

[Elements of the Invention] In order that this invention person may attain the aforementioned object, 
wholeheartedly as a result of research Sucrose fatty acid ester, If a polymer film and a sheet are processed by 
finishing agent containing a silicone emulsion, and polysaccharide and/or a hydrophilic macromolecule (however, 
polyvinyl alcohol is removed), while sticking uniformly [ a paint film by finishing agent ], and firmly An elution by 
moisture was controlled remarkably, it found out that it continued and high fog resistance and blocking-proof 
could be maintained at a long period of time even if thickness of a paint film is small, and it presents deep- 
drawing shaping, and this invention was completed. 

[0016] That is, this invention offers a finishing agent containing sucrose fatty acid ester, a silicone emulsion, and 
polysaccharide and/or a hydrophilic macromolecule (however, polyvinyl alcohol is removed). 
[0017] Moreover, this invention offers a coat polymer film with which an enveloping layer containing sucrose 
fatty acid ester, a silicone emulsion, and polysaccharide and/or a hydrophilic macromolecule (however, polyvinyl 
alcohol is removed) is formed in one [ at least ] field of a polymer film. 

[0018] Furthermore, this invention offers a manufacture method of a coat polymer film which applies a finishing 
agent containing sucrose fatty acid ester, a silicone emulsion, and polysaccharide and/or a hydrophilic 
macromolecule (however, polyvinyl alcohol is removed) to one [ at least ] field of a polymer film. 
[0019] In addition, in this description, it uses for semantics containing a plate, not only a film but the two- 
dimensional structure, for example, a sheet, etc. with a "film." 

[0020] A finishing agent of this invention contains at least 3 components, i.e., sucrose fatty acid ester, a silicone 
emulsion and polysaccharide, and/or a hydrophilic macromolecule. In a processing agent containing two 
components of sucrose fatty acid ester and a silicone emulsion, it is difficult to obtain a uniform paint film, and a 
white blush mark of a paint film, nonuniformity, and smeariness arise. Moreover, fragmentation of a paint film by 
runoff and deep-drawing shaping of sucrose fatty acid ester arises by ****** on a front face of a film, and 
commodity value is reduced. 

[0021] On the other hand, in addition to said two components, in a finishing agent containing polysaccharide 
and/or a hydrophilic macromolecule, a silicone emulsion is stabilized more, and it distributes to homogeneity and 
an emulsion particle adheres to homogeneity. Therefore, there is no white blush mark of a paint film. Even if a 
film develops with deep-drawing shaping, polysaccharide and/or a hydrophilic macromolecule prevent 
fragmentation of a paint film, while they function also as a binder and raise adhesion reinforcement of a paint 
film. Furthermore, although polysaccharide and/or a hydrophilic macromolecule are hydrophilicity, runoff of an 
antifogger by ****** on a front face of a film is controlled remarkably, it excels not only in antifog durability and 
fog resistance after deep-drawing container shaping but in blocking tightness, and a film suitable for food packing 
etc. can be obtained. Especially, even if thickness of a paint film is small, an outstanding property like the above 
is given. 

[0022] As sucrose fatty acid ester, cane-sugar ester, such as with a carbon numbers [, such as with a carbon 
number / of a caproic acid a caprylic acid, a capric acid, a lauric acid, a myristic acid, a palmitic acid, stearin 
acid, behenic acid, a montanoic acid, etc. / of about six to 30 saturated fatty acid, the Lynn Dell acid, palmitoleic 
acid, oleic acid an elaidic acid, an iso oleic acid, an erucic acid, linolic acid, and a linolenic acid, ] of about ten to 
24 unsaturated fatty acid, is mentioned, for example, these sucrose fatty acid ester — a kind — or two or more 
sorts can use it, mixing. These sucrose fatty acid ester has high fog resistance. 

[0023] Saturation of carbon numbers 8-20 or unsaturated fatty acid ester, especially saturated fatty acid ester 
are desirable among these sucrose fatty acid ester. Fatty acid ester of carbon numbers 10-18 and fatty acid 
ester which uses a lauric acid as a principal component especially are especially contained in desirable sucrose 
fatty acid ester. It is mainly desirable a lauric acid and that especially fatty-acid residue of sucrose fatty acid 
ester consists of at least 50% or more of lauric acids. 

[0024] As a silicone emulsion, various emulsions which carried out emulsification distribution of the silicone oil 
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can be used. Especially a class of silicone oil is not restricted, for example, alkyl aryl polysiloxanes, such as aryl 
polysiloxane; methylphenyl polysiloxanes, such as alkyl polysiloxane; diphenyl polysiloxanes, such as 
dimethylpolysiloxane, a diethyl polysiloxane, and a trifluoro propyl polysiloxane, etc. are mentioned. Silicone oil 
may be a chain-like polysiloxane and may be an annular polysiloxane. these silicone oil — a kind — or two or 
more sorts can use it, mixing. In these silicone oil, dimethylpolysiloxane without a safety health top problem is 
desirable. 

[0025] A silicone emulsion has a high function as an antiblocking agent. 

[0026] although especially viscosity of silicone oil is not restricted — usually — the Ostwald viscosity in a room 

temperature — it is a 100 - 10000 centistokes degree preferably 50 to 15000 centistokes. 

[0027] Single polysaccharide, heteropolysaccaride, those derivatives, etc. are contained in polysaccharide. 

Polysaccharide for example, in animals and plants, a starch derivative, a cellulosic, etc. are contained in 

polysaccharide. 

[0028] As polysaccharide in animals and plants, for example Starch, FITO glycogen, a fructan, Galactomannan, 
glucomannan, a mannan, barley, and oat glucan, A cellulose, a hemicellulose, beta-1,3-glucan, galactan, Araban, a 
xylan, ARABO galactan, an ARABO xylan, ARABO glucan, Pectin, gum arabic, tragacanth gum, locust bean 
rubber, Guar RUGOMU, mess kit rubber, carrageenin, a guru KURONO xylan, A laminaran, an inulin, a lichenin, a 
fructosan, a chitin, chitosan, An alginic acid, sodium alginate, hyaluronic acid, chondroitin sulfate, charonin 
sulfuric acid, gelatin, an agar, fucoidin, Abelmoschus monihot, curdlan, ZANTANGAMU. a pullulan, a dextran, 
cyclodextrin, NIGERAN, levan, etc. are illustrated. 

[0029] As a starch derivative, a white dextrin and yellow dextrin, British gum, oxidized starch, acid-treatment 
starch, alpha-starch, high ** amylose starch, dialdehyde starch, acetic-acid starch, sodium carboxymethyl 
starch, hydroxyethyl starch, a starch phosphate, cation starch, bridge formation starch, starch organic-acid 
ester, starch inorganic-acid ester, alkyl and the substitute alkyl starch ether, graft polymerization starch, those 
derivatives, etc. are illustrated, for example. 

[0030] As a cellulosic, methyl cellulose, ethyl cellulose, a carboxymethyl cellulose, carboxy ethyl cellulose, 
hydroxyethyl cellulose, hydroxypropylcellulose, fusibility cellulose acetate, a sulfuric-acid cellulose, a phosphoric- 
acid cellulose, etc. are illustrated, for example. 

[0031] Since these polysaccharide is used as food and a food additive, even if it uses it for a polymer film used 
for food packing in many cases, for example, a styrene system polymer film, it does not have a safety health top 
problem. These polysaccharide has a high function as a binder. 

[0032] A water soluble polymer except polyvinyl alcohol, a water-dispersion macromolecule, and a water bloating 
tendency macromolecule are contained in a hydrophilic macromolecule. As a hydrophilic macromolecule, 
independent [ which makes a constituent a monomer which has hydroxy!, a monomer which has a carboxyl group 
a monomer which has an amide group, a monomer which has a basic nitrogen atom ] or a copolymer, polyvinyl 
ether, etc. are contained, for example. 

[0033] As a monomer which has hydroxyl, hydroxyalkyl acrylate, such as 2-hydroxyethyl acrylate and 2- 
hydroxypropyl acrylate, hydroxyalkyl methacrylate corresponding to these, polyethylene-glycol monochrome 
(meta) acrylate, etc. are mentioned, for example. 

[0034] As a monomer which has a carboxyl group, an acrylic acid, a methacrylic acid, a maleic acid, a fumaric 
acid, an itaconic acid, etc. are mentioned, for example. 

[0035] As a monomer which has an amide group, acrylamide, methacrylamide, etc. are mentioned, for example. 
As a monomer which has a basic nitrogen atom, N-dimethylamino ethyl acrylate, N-diethylamino ethyl acrylate, 
methacrylate corresponding to these, vinyl pyrrolidone, etc. are contained, for example. 

[0036] Hydrophilic polymer which contains said monomer as a constituent may be a copolymer with monomers, 
such as acrylic ester, methacrylic ester, and styrene. 

[0037] Vinyl ether, such as for example, vinyl methyl ether, vinyl ethyl ether, vinyl isopropyl ether, vinyl butyl 
ether, and the vinyl isobutyl ether, is contained in a monomer which constitutes polyvinyl ether. 
[0038] these hydrophilic macromolecules — a kind — or two or more sorts can use it, mixing. 
[0039] A water soluble polymer or a water-dispersion macromolecule, especially a water soluble polymer are 
contained in a desirable hydrophilic macromolecule. It is the macromolecule with which a principal chain does not 
have hydrophilic groups, such as a ether group, but especially desirable hydrophilic macromolecules are 
hydrophobicity, such as an alkylene group, and have hydrophilic radicals, such as an ester group, a ether group, 
and a basic nitrogen atom, in a side chain, 

[0040] Acrylic polymer and vinyl system polymer are contained in such a hydrophilic macromolecule. Polymer 
(for example, an acrylic-acid (meta) system macromolecule and its salt) which has a carboxyl group or its salt in 
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a side chain, and vinyl system polymer (for example, polyvinyl ether, a polyvinyl pyrrolidone, etc.) which has a 
ether group and a basic nitrogen atom are desirable especially. (Meta) As a salt of an acrylic-acid system 
macromolecule, alkali-metal salts, such as sodium salt and potassium salt, ammonium salt, an organic amine salt, 
etc. are mentioned, for example. 

[0041] (Meta) A salt of an acrylic-acid system macromolecule, especially sodium polyacrylate are desirable 
among salts of an acrylic-acid system macromolecule. Since sodium polyacrylate is approved as a food additive, 
even if it uses it for a polymer film used for food packing in many cases, for example, a styrene system polymer 
film, it does not have a safety health top problem. 

[0042] Said polysaccharide and hydrophilic macromolecule may be used independently and may be used 
together. 

[0043] A rate of said component in a finishing agent can be suitably chosen in the range which does not have fog 
resistance and blocking tightness a disadvantage crack, for example, a rate of a silicone emulsion — the 
sucrose-fatty-acid-ester 100 weight section — receiving — as solid content — the 20 - 1000 weight section - 

- desirable — the 50 - 500 weight section — it is a 100 - 300 weight section degree still more preferably. 
[0044] moreover, a rate of polysaccharide — the sucrose-fatty-acid-ester 100 weight section — receiving — 
the 10 - 1000 weight section — desirable — the 15 - 500 weight section — it is a 30 - 250 weight section 
degree still more preferably. 

[0045] furthermore, a rate of a hydrophilic macromolecule — the sucrose-fatty-acid-ester 100 weight section - 

- receiving — the 10 - 100 weight section — desirable — 15-75 weight section — it is 20 - 50 weight section 
degree still more preferably. 

[0046] In addition, when using polysaccharide and a hydrophilic macromolecule together, the amount of both 
used can be chosen within the limits of the 10 - 1000 weight section to said sucrose-fatty-acid-ester 100 
weight section according to a rate of polysaccharide and a hydrophilic macromolecule. 

[0047] A finishing agent may contain stabilizer; defoaming agent; bulking agent; antistatic-agent; plasticizer; wax; 
stain pigments, such as various additives, for example, an antioxidant, and an ultraviolet ray absorbent, etc. if 
needed. 

[0048] A finishing agent is usually the aquosity containing water. In addition to water, an aquosity finishing agent 
may contain alcohols; methyls cellosolve, such as a hydrophilic solvent, for example, a methanol, ethanol, and 
isopropanol, ethylcellosolve, butyl cellosolve, etc. 

[0049] Said finishing agent can be prepared using a mixed agitator and a mixed disperser of common use, and 
may distribute said silicone oil on the occasion of preparation. 

[0050] Viscosity of a finishing agent can be suitably chosen in the range which does not spoil spreading nature. 
When one spreading of a finishing agent raises fog resistance and blocking tightness, SOOOcps or less of viscosity 
of a finishing agent is about 10-2500cps preferably, for example. 

[0051] As for a coat polymer film of this invention, an enveloping layer by said finishing agent is formed in one 
side or both sides of a polymer film. 

[0052] As polymer of a polymer film, for example A polyethylene and ethylene-ethyl-acrylate copolymer, Olefin 
system polymer, such as an ionomer, polypropylene, ethylene propylene rubber, and the Polly 4-methyl pentene 
-1; Polyvinyl alcohol, vinyl alcohol system polymer [, such as an ethylene-vinylalcohol copolymer, ]; — polyvinyl 
chloride; — vinylidene-chloride system polymer; — styrene system polymer; — polyethylene terephthalate — 
Polyester, such as polybutylene terephthalate; Nylon or polyamide; — polyacrylonitrile; — polycarbonate; — 
polyimide; — polyphenylene oxide; — polysulfone; — poly paraxylene; — polyamidoimide; — polyester imide; — 
a cellulosic etc. is mentioned. 

[0053] A film which has fabricating-operation nature is contained in a desirable polymer film. As for a polymer 
film, it is desirable to consist of a hydrophobic synthetic-resin film (especially polypropylene system polymer), 
for example, olefin system polymer, polyester (especially polyethylene terephthalate), and styrene system 
polymer. 

[0054] Mixture containing a styrene homopolymer, a styrene system copolymer, and these which contain styrene 
as a constituent is contained in styrene system polymer. More specifically as styrene system polymer For 
example, GP polystyrene (GPPS), rubber consolidation polystyrene (high impact polystyrene HIPS), A 
polystyrene-polybutadiene-polystyrene block copolymer, an acrylonitrile styrene copolymer (AS resin), ABS 
plastics, a styrene-butadiene block copolymer, AAS resin in which acrylonitrile and styrene carried out graft 
polymerization to acrylic rubber, ACS resin in which acrylonitrile and styrene carried out graft polymerization to 
chlorinated polyethylene, An acrylonitrile-EPDM-styrene terpolymer in which acrylonitrile and styrene carried 
out graft polymerization to ethylene-propylene rubber (EPDM), Acrylonitrile -(ethylene-vinylacetate copolymer)- 
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AXS resin, such as a styrene terpolymer, a styrene-methyl-methacrylate copolymer, an acrylonitrile-styrene- 
methyl-methacrylate copolymer, etc. are illustrated. These styrene system polymer is independent, or two or 
more sorts can use it, mixing. 

[0055] Such a styrene system polymer film is excellent in a water resisting property and fabricating-operation 
nature. Therefore, it is suitable as films for shaping, such as a container. Moreover, a polystyrene film has high 
transparency. 

[0056] A polymer film may contain stabilizers, such as various additives, for example, an antioxidant, an 
ultraviolet ray absorbent, and a thermostabilizer, an antistatic agent, a crystalline-nucleus growth agent, a 
hydrocarbon system polymer, a plasticizer, a bulking agent, a stain pigment, etc. 

[0057] A polymer film may be a monolayer film and may be a laminated film with which the laminating of two or 
more sorts of polymer layers was carried out. Thickness of a polymer film can be suitably chosen according to a 
use, for example, is 25 micrometers - about 1mm preferably 10 micrometers - 5mm. 

[0058] A polymer film can be obtained by the membrane formation methods of common use, such as the T-die 
method or a tubular film process. 

[0059] Being extended is desirable although a polymer film may not be extended. Although an oriented film may 
be an uniaxial stretched film, it is desirable that they are a biaxially oriented film, especially a biaxial-stretching 
styrene system polymer film. Moreover, an oriented film may be heat-treated if needed. 

[0060] As an extending method, a method of extending common use, for example, a roll drawing, a rolling drawing, 
a belt drawing, a tenter drawing, a tube drawing, the extending method that combined these are mentioned. Draw 
magnification can be suitably set up according to the property of a film for which it asks, for example, is about 2 
to 15 times preferably 1.5 to 20 times. 

[0061] Surface treatment of common use, for example, corona discharge treatment, RF processing, etc. may be 
performed to a front face of a polymer film. As for surface treatment of a polymer film, being based on corona 
discharge is desirable. Surface tension of a polymer film is JIS, although it cannot generally determine since it 
changes with classes of film. When it measures based on K-6768 "a wetting test method of polyethylene and a 
polypropylene film", it is 35 - 65 dyn/cm degree. In the case of a styrene system polymer film, surface tension is 
45 - 58 dyn/cm degree preferably 40 to 60 dyn/cm. 

[0062] If a polymer film plane which has such surface tension is processed by said finishing agent, a paint film 
will stick firmly and the endurance of a paint film to ****** on a front face of a film will improve. In addition, it 
becomes easy to block probably because a film front face will be activated too much, if surface tension on a 
front face of a film exceeds 65 dyn/cm. Therefore, if it becomes difficult to rewind a film rolled in the shape of a 
roll or it accumulates and pierces two or more fabricated containers, containers will stick and working efficiency 
which exfoliates a container and contains contents will tend to fall. 

[0063] Surface treatment of a polymer film can be performed by method of common use. Frequency of a 
corona-discharge-treatment machine, voltage, a transit rate of a film, distance between a film and an electrode, 
ambient temperature, humidity, etc. can adjust a degree of processing by corona discharge treatment. 
[0064] There is neither a white blush mark nor stickiness, it excels in surface appearance, and a component of 
an enveloping layer does not flow out to ****** on a front face of a film, but a coat polymer film of this 
invention with which said enveloping layer was formed has the feature that an enveloping layer is not divided by 
deep-drawing shaping. Moreover, whether thickness of an enveloping layer is small or presents a fabricating 
operation, there is the feature of maintaining high fog resistance. 

[0065] A content of sucrose fatty acid ester in said enveloping layer, silicone and polysaccharide, and/or a 
hydrophilic macromolecule can be suitably chosen in consideration of reinforcement of fog resistance, blocking 
resistance, and a paint film etc. according to a presentation rate of said finishing agent. An enveloping layer 
containing said sucrose fatty acid ester, a silicone emulsion, and polysaccharide for example, sucrose fatty acid 
ester — 10-50 mg/m2 (desirable — 10-40 mg/m2 — ) further — desirable — 15-30 mg/m2 and a silicone 
emulsion — solid content — carrying out — 10-100 mg/m2 (desirable — 15-75 mg/m2 — ) It is desirable 
that 20 - 50 mg/m2 and polysaccharide are included still more preferably at a rate of 5 - 100 mg/m2 (preferably 
5-50 mg/m2, still more preferably 5-30 mg/m2). 

[0066] Sucrose fatty acid ester is 10 mg/m2. Fog resistance on a front face of a film is not improved as it is the 
following, but it is 50 mg/m2. Although fog resistance will improve if it exceeds, it is easy to generate 
smeariness, a white blush mark, and nonuniformity, and a surface state tends to fall. Moreover, silicone 
emulsions are 10 mg/m2. It is it easy to produce blocking of a film to be the following, and is 100 mg/m2. If it 
exceeds, although blocking resistance will improve, smeariness and a white blush mark arise and appearance is 
spoiled. Polysaccharide is 5 mg/m2. An effect and antifog durability as a binder fall that it is the following, a paint 
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film is easy to be divided by deep-drawing shaping, and fog resistance in a deep-drawing container tends to fall. 
Moreover, polysaccharide is 100 mg/m2. If it exceeds, it will become easy to milk a paint film. 
[0067] An enveloping layer containing sucrose fatty acid ester, a silicone emulsion, and a hydrophilic 
macromolecule sucrose fatty acid ester — 10-50 mg/m2 (desirable — 10-40 mg/m2 — ) further — desirable 

— 15-30 mg/m2 and a silicone emulsion — solid content — carrying out — 10 - 100 mg/m2 (desirable — 15 

- 75 mg/m2 — ) It is desirable that 20 - 50 mg/m2 and a hydrophilic macromolecule are included still more 
preferably at a rate of 1 - 50 mg/m2 (preferably 1.5-25 mg/m2, still more preferably 2 — 20 mg/m2). When said 
component separates from the above-mentioned range, the same inclination as a polymer film with which an 
enveloping layer containing polysaccharide was formed is shown. 

[0068] coverage of a finishing agent — said — more clear — as — for example, 20 - 250 mg/m2 — desirable — 
25 - 150 mg/m2 It is a degree. 

[0069] A coat polymer film of this invention has the feature that coverage has high antifog durability at least, for 
example, coverage after desiccation — 0.02 - 0.15 g/m2 — desirable — 0.05 - 0.1 g/m2 Antifog durability is 
high even if it is a degree. 

[0070] With a coat polymer film of this invention, that what is necessary is just to process one [ at least ] field 
of a polymer film by finishing agent, one side may be processed by finishing agent and you may process by 
coating agent containing an antistatic agent and lubricant for raising a silicone emulsion, antistatic nature, and 
slipping nature for a field of another side raising more, various processing agents, for example, blocking tightness. 

[0071] By manufacture method of a coat polymer film of this invention, a finishing agent containing sucrose fatty 
acid ester, a silicone emulsion, and polysaccharide and/or a hydrophilic macromolecule is applied to one [ at 
least ] field of a polymer film. 

[0072] Spreading of said finishing agent can be performed using a spreading means of common use, for example, 
a spray, a brush, a roll coater, a gravure roll coater, a knife coating machine, a dip coater, etc. 
[0073] Although a finishing agent may cover multiple times and may be applied to a polymer film, it is preferably 
desirable to form said enveloping layer by one spreading actuation. 

[0074] After applying said finishing agent, said coat polymer film is usually obtained by drying a coating layer. 
[0075] By method of this invention, a polymer film which was excellent in fog resistance and blocking resistance 
with the easy actuation of spreading is obtained. Therefore, an antifogger, an antiblocking agent, etc. are scoured 
to polymer, it is not necessary to film-ize them to it, a blend process becomes unnecessary, and a coat polymer 
film can be manufactured efficiently continuously. Moreover, the productivity of mold goods can be raised by 
presenting a forming cycle of a container etc. with a coat polymer film continuously. 

[0076] This description indicates not only a film but mold goods, such as a container applied by said finishing 
agent. Fog resistance also with these expensive mold goods and blocking tightness are shown. Said mold goods 
hold an article, and even if there are, they have a main part of a container. [ few ] Opening of a main part of a 
container may be covered with a wrapping film. Moreover, mold goods may consist of wrap lids in opening of said 
main part of a container through a main part of a container, and a hinge region. 

[0077] Such mold goods can be manufactured by applying a finishing agent of this invention to an inner surface 
of a main part of a container by fuel spray etc. at least. Moreover, with mold goods which have a lid, an inner 
surface of a lid may also be processed by said finishing agent. 
[0078] The desirable mode of this invention is as follows. 

[0079] (a) A silicone emulsion is an emulsion containing high dimethylpolysiloxane of safety health nature. 
[0080] (b) A finishing agent whose principal chain is hydrophobicity and whose hydrophilic macromolecule is the 
polymer in which a side chain has a hydrophilic radical. 

[0081] (c) A finishing agent whose hydrophilic macromolecule is acrylic polymer (for example, the Pori (meta) 
acrylic-acid system macromolecule and its salt) or vinyl system polymer (for example, polyvinyl ether, a polyvinyl 
pyrrolidone, etc.). 

[0082] (d) A finishing agent whose hydrophilic macromolecule is the salt of an acrylic-acid system 
macromolecule. 

[0083] (e) A coat polymer film whose polymer film is a film which has fabricating-operation nature. 

[0084] (f) A coat polymer film whose polymer film is a styrene system polymer film of surface tension 40 - 60 

dyn/cm. 

[0085] (g) coverage after desiccation of a finishing agent — 0.02-0.1 5g/m2 it is — coat polymer film. 
[0086] 

[Effect of the Invention] If the finishing agent of this invention is used, the following effects will arise. 
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[0087] (1) It continues not only at the first stage but at a long period of time, and high fog resistance and 
blocking resistance can be given. 

[0088] (2) The paint film, into which the heat and draw forming at the time of container shaping do not break, 
either, and an antifogger does not flow with moisture can be formed. 

[0089] (3) Smeariness and a white blush mark can be controlled and don't spoil the property of a polymer film, 
for example, transparency, gloss, etc. 

[0090] (4) Polysaccharide and/or a hydrophilic macromolecule can raise the distributed stability of a silicone 
emulsion. 

[0091] (5) Since the sucrose fatty acid ester, the silicone emulsion and the polysaccharide, and/or the 
hydrophilic macromolecule which are approved as food or a food additive can be used, there is no safety health 
top problem and it is suitable as a processing agent for food packing. 
[0092] The following effects arise with the coat polymer film of this invention. 

[0093] (6) Without an enveloping layer's not being destroyed by the heat and draw forming at the time of 
container shaping, either, but moreover the antifogger in an enveloping layer flowing out with moisture, it 
continues and high fog resistance and blocking resistance can be maintained at a long period of time. 
[0094] (7) There is neither smeariness nor a white blush mark, and excel in transparency, gloss, etc. 
[0095] (8) Since a finishing agent without a safety health top problem can be used like the above (5), it is 
suitable as a charge of food packing lumber. 

[0096] Furthermore, according to the method of this invention, the easy actuation of spreading and the coat 
polymer film which has the outstanding property like the above by one spreading actuation especially can be 
manufactured efficiently. 
[0097] 

[Example] Although this invention is explained more below at details based on an example, this invention is not 
limited at all by these examples. In addition, in the example and the example of a comparison, the following 
methods estimated the property of a film. 

[0098] (1) After applying a surface state-table side processing agent and drying, the following criteria estimate 
the smeariness on the front face of a sheet which carried out overnight neglect under the ambient atmosphere 
of 20 degrees C and 65%RH, and a surface milkiness condition. 

[0099] O : 20-degree C water was put in into the initial fog resistance of (2) which x: Is sticky or is milked and 
the antifog durability cup which a white blush mark does not have, either and are not sticky, and the processing 
side was carried out inside, the upper part of a cup was covered and sealed, it put in in the refrigerator which 
kept temperature at 5 degrees C, and viewing estimated the cloudy degree with time. As for initial fog 
resistance, the degree of the overcast after 5-minute progress and antifog durability show the degree of the 
overcast of 48 hours after. 

[0100] O : minute waterdrop is accepted in a part of **:processing side where the overcast is not seen at all, 

and it becomes opaque a part. 

[0101] 

x: The appearance grace sheet of (3) mold goods which become opaque for most processing sides to be covered 
with minute waterdrop was fabricated, respectively in three sorts of cylindrical containers (the diameter of 
100mm, a depth of 10mm (deep-drawing ratio 0.1), 20mm (deep-drawing ratio 0.2), and 30mm (deep-drawing ratio 
0.3)), and the existence of the base of a container and the white blush mark of the corner section was evaluated. 

[0102] 0 : — x: which is not milked at all — the fog resistance sheet after (4) container shaping with which a 
white blush mark is accepted at least in a part was fabricated, respectively in three sorts of cylindrical 
containers (the diameter of 100mm, a depth of 10mm (deep-drawing ratio 0.1), 20mm (deep-drawing ratio 0.2), 
and 30mm (deep-drawing ratio 0.3)), the steam generated from a 80 - degree C molten bath was applied; and the 
fog resistance in the base and the corner section of a container 
[0103] 

O : — ** : with which the base and the corner section of a container do not bloom cloudy — although the base 
of a container did not bloom cloudy, the steam which generates (5) water-resisting-property sheet with which 
the base and the corner section of x:container with which a part of corner section blooms cloudy bloom cloudy 
from a 80-degree C molten bath after being immersed in 20-degree C water for 30 seconds and drying was 
applied, and fog resistance was judged. 

[0104] O : it fabricated in the cylindrical container of three sorts of magnitude (the diameter of 100mm, a depth 
of 10mm, 20mm, and 30mm), 20 obtained mold goods were pushed by the hand from superposition and the upper 
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and lower sides, and mold goods were mutually stuck so that the film plane which does not bloom cloudy at all 
and by which x:(6) with which at least part blooms cloudy blocking tightness surface treatment was carried out 
might become inside. The, detachability at the time of taking out the accumulated mold goods a piece every by 
hand was investigated. 

[0105] O : corona discharge treatment of the sheet of which it is hard to do x:exfoliation and which was used in 
the example and the example of a comparison again which is inferior in **:detachability which can exfoliate 
smoothly a little was performed as follows. Namely, JIS The surface tension measured based on K-6768 made 
inter-electrode [ of a corona-discharge-treatment machine (AB 708-18 made from PILLAR, capacity of 1.5kW) ] 
pass the biaxial-stretching polystyrene sheet (thickness of 250 micrometers) of 33 dyn/cm, and surface tension 
obtained the biaxial-stretching polystyrene sheet of 58 dyn/cm. 

[0106] The subject of one to example 5 fatty acid prepared the aquosity finishing agent of the rate (weight 
section) shown in a table 1 combining the sucrose fatty acid ester which is a lauric acid, the silicone emulsion of 
dimethylpolysiloxane, and polysaccharide. 

[0107] In addition, fusibility cellulose acetate (example 1), a white dextrin (example 2), gum arabic (examples 3 
and 5), and soluble starch (example 4) were used as polysaccharide. Moreover, only water was used as a solvent 
of a finishing agent. 

[0108] Surface tension applied these finishing agents to the biaxial-stretching polystyrene sheet of 58 dyn/cm 
by corona discharge treatment, and the paint film of coverage (after desiccation) shown in a table 1 was formed. 
[0109] The aquosity finishing agent of the rate (weight section) shown in a table 2 combining the sucrose fatty 
acid ester used in the one to example of comparison 5 example, the silicone emulsion of dimethylpolysiloxane, 
and soluble starch was prepared. 

[01 10] The paint film of the coverage (after desiccation) which applies the obtained finishing agent to the 
biaxial-stretching polystyrene sheet which carried out corona discharge treatment like the example 1, and shows 
it in a table 2 was formed. 

[0111] The aquosity finishing agent (refer to JP,53-1 1 5781 ,A) included at a rate (weight section) which shows 
the ethyleneoxide addition product and methyopolysiloxane elastomer of example of comparison 6 sorbitan 
mono-olate in a table 2 was prepared. 

[01 12] The paint film of the coverage (after desiccation) which applies the obtained finishing agent to the 
biaxial-stretching polystyrene sheet which carried out corona discharge treatment like the example 1, and shows 
it in a table 1 was formed. 

[01 13] And the property of the coat film obtained in said examples 1-5 and the examples 1-6 of a comparison 

was evaluated according to said assessment method. A result is shown in a table 2. 

[0114] 

[A table 1] 
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[0115] 

[A table 2] 
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Even if it presents deep-drawing shaping with the styrene system polymer film processed from a table 1 and a 
table 2 by the finishing agent containing sucrose fatty acid ester, a silicone emulsion, and polysaccharide, 
appearance, fog resistance, and its blocking tightness are high. 

[01 16] On the other hand, not only the polymer film processed by the finishing agent of the examples 1-5 of a 
comparison which do not contain the component of either sucrose fatty acid ester, a silicone emulsion and 
polysaccharide has appearance, fog resistance, and bad blocking tightness, but a paint film is divided by the 
fabricating operation and fog resistance falls. Moreover, in the finishing agent of the example 6 of a comparison 
which replaces with sucrose fatty acid ester and does not contain polysaccharide using a surfactant, a 
surfactant flows out bywater, and fog resistance does not continue, but moreover a paint film is divided by 
shaping, and fog resistance falls further. 

[01 17] The subject of six to example 10 fatty acid prepared the aquosity finishing agent of the rate (weight 
section) shown in a table 3 combining the sucrose fatty acid ester which is a lauric acid, the silicone emulsion of 
dimethylpolysiloxane, and a hydrophilic macromolecule. 
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[0118] In addition, the sodium polyacrylate (examples 6-9) and the polyvinyl pyrrolidone (example 10) from which 
polymerization degree differs were used as a hydrophilic macromolecule. Moreover, only water was used as a 
solvent of a finishing agent. 

[01 19] These finishing agents were applied to the same biaxial-stretching polystyrene sheet as an example 1, 
and the paint film of coverage (after desiccation) shown in a table 3 was formed. 

[0120] The aquosity finishing agent of the rate (weight section) shown in a table 3 combining the sucrose fatty 

acid ester used in the example of comparison 7 example 1, the sucrose fatty acid ester used in the polyacrylic 

acid example 1 used in the example 6, and the sodium polyacrylate used in the example 6 was prepared, it 

applied to the biaxial-stretching polystyrene sheet which carried out corona discharge treatment like the 

example 1, and the paint film of coverage (after desiccation) shown in a table 3 was formed. 

[0121] The aquosity finishing agent of the rate (weight section) shown in a table 3 was prepared using the 

sucrose fatty acid ester and the silicone emulsion which were used in the example of comparison 8 example 1, 

and polyvinyl alcohol, it applied to the biaxial-stretching polystyrene sheet which carried out corona discharge 

treatment like the example 1, and the paint film of coverage (after desiccation) shown in a table 3 was formed. 

[0122] And the property of the coat film obtained in said examples 6-10 and the examples 7 and 8 of a 

comparison was evaluated according to said assessment method. A result is shown in a table 3. 

[0123] 

[A table 3] 



http://www4.ipdljpo.go.jp/cgi-bin/tran_web_cgi_ejje 



2004/01/24 



12/12 v? 



m 

k 


^ -id 


o 


o 


O 


o 


o 


X 


o 




o 


o 


o 


o 


o 


O 


o 


« ® 
as s 
w © 


o 


o 


o 


o 


o 


o 


< 


& 

G Dg 


o 


o 


o 


o 


o 


o 


o 


m 

iS 


o 


o . 


o 


o 


o 


o 


< 


4d 
5 


o 


o 


o 


o 


o 


o 


o 


S3 

IS 

UK 


o 


o 


o 


o 


o 


o 


X 


* \ 

«H £ 


o o in 


O O l/> 

-r m 


o O CO 

cn m 


o o in 
cn cn 


o o o 
cn m i-i 


O Lf\ 
CN 


o o o 
cn m cn 


3? 
IS 
& 


N ft 
^ n. ^ ^ 

* ^ I . 
K ^ > 

h r> » i 

& H * ft 

£§ .\ ^ cn 

$ 1 <nK 

$2 n S <D 

m ^ -~ «a 


ft 

cn ^ *C 

k ^ >. *o 
181 H ^ ft 

g A ^ N 

P n h <m 

-N * ^ 


t — \ 

A ft 

^ W >N SO 

1 . 
K ^ N vD 

h & > 

ffi H ^ ft 

&S i ^ « 


•\ ft 

K ^ > ft 

h m irk 
© * * . 

IS * =* - 
& \ * M 
n K <D 

r. =r> =n 

•N .N ^ w 


/—\ 
ft 

N O 
^ tn A CV 
IK ^ 2*- *H 

H D If 

A 1 M Eh 

» n i»« 

- => => W 


ft 

^ 1 . 

H » / 

8 * ft 

3§ cn 
S ^ « 


m *^ i 
k ^ r» 
H ^ ^ 

« H K 

S 1 u 
a? n ^ 

nt =n r> 

N 




NO 

8 




00 
& 

m 

m 


& 


«— * 




00 
& 

±2 



Even if it presents deep-drawing shaping with the styrene system polymer film processed from a table 3 
compared with the coat film of the example 7 of a comparison, and the example 8 of a comparison by the 
finishing agent containing sucrose fatty acid ester, a silicone emulsion, and a hydrophilic macromolecule, 
appearance, fog resistance, and its blocking tightness are high. 



[Translation done.] 
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$>-S(c4>f6)6-r. 7 -f JbA^ffi©7Kiinccj:5l%gSiJ© 
[0 02 2 ] ^aaHSBSMx^^JUiOrt*. 

*7'p>^, *-7*y;nt, *-7'y>^, ^"^y>^. 5 
^f^f, ^•jusg 1 >M, xf7 y •^■^x> 
St.' $ >Wttt £<Dtm&6 ~ 3 0 SK©«»njffi|* 

-fv + uw'>i$. xju*7ig. ')y-^m. 
y y £'©j|*sg& 10-2 4gfl[©^^aBli*M 

ft £"© > 3 «x ^. f - Jl/*^tf 6tl^ 0 Ch6©->a fgfll 

[0 02 3] ctt&©i/a«jiateMx.;*f;u©5-&. M 
^8-2 o©gsfax«^fiafnfliB>j^xx7 u Ji'. «F(cia 

WfliHSKxxf )V1>m£ #tc$tS L^->3H)3i))7j 
KiXfJKCtt, E*S!&1 0-1 8©flgI/j^xX7-Jl/. 

£ns„ '>3«BtD5Mxx^;u©Bi^M^aii. ^7 
y >88> «p«cii>tt <ii50 %jw±©^ -5 y >srr« 

[0 02 4] ->'j3->i7*y 3 >i(^rtt. y'J p 
->^-f;U*?Ut^t5f3#/t@'7©x-7^y-3>^ffl 

Ati. i^y ^Ji/^y ~>P*-y->, yx^wji/a^ 

>. h 'j7Jl-tP7'pf;^''J ->P^-y->^i(0TJl' + 

;i/^<y->a+-y-> ; v 1 ? x x;U^ y >-p*-tt->& £(D7 
y-;u?f< y >'p+-y'> : ^ f-ju^ xx;i-^ y >-p+-y- > 
%£"©tju+^t y -ju^ y->p*if>& £>n 
6„ ^']3->*-{mj, iftW^y~>P+-y->T-*oT 
*>j;<. sstt*y^p^>-c&-?-c cn6© 



X I, 



(4) 

5 

> y n - > * w & — ax«— s i> "c ft fflr * 

[0 02 6 ] S/"j3->*^^©tt»^«cM«3tia 
0-te>^* 5^U<ttl 0 0-1 00 0 0t 

. [0027] ^mmicu, io 
[0028] mmwtpcD&mmt Lxa. m 

-te;l/P — X, 'v^-fe/UP — X, /3 - 1 , 3-^0U^7 

t*7 h-7^7^7>h^A, d-^Xht->^A, 20 

h1t>. *Flt>, TJ^>m, T)\s*r>n* 

h'j^A, tr^n>E =j> FP-/ ^>SEK, #p- 
*/-F^>, 1f>£>#A, :/;U^>, ft^h7> 4 

s^px** h y>. ~y^>, u>ott<sr*Hw?s3*i 

-So 

[0 02 9] Ittt. m«. aef+x 

HU>. Hfef+Xh';> s 7Vf ^ -r>a^A, ©it 30 

a. t Fp*^x*;u«^ SSSSSi^ # 

[o o 3 o ] tefru-^mmfct urit y?- 

;bp-x, ^;^^^x^;^Ji/P^x 4 t Fp*:>x 
^;b-fe;Up-X 4 t Fo + ^n b"Jl/-feJbP-X t nj*g 40 

[0031] ztih<D&mm&s &FnRVM£jmm± 

[0 0 3 2] UWcttW^-T-Kt*. 'J tfx;l,7^P-JU 
»WStn5 0 «7kttW^iOTB, 08*.«. t F 50 



«pBa^P5 - 2 8 7 0 9 7 
6 

«*. r; F**wr&#jw*. mmammm^mt 

[0 0 3 3] t FD^^I/S«rWT4#fiftiUrti. 
09;Ui, 2-bFD^^x^7^'Jl/-h t 2-tF 
o + i/^p b*;i/T^7 y h&i'©b h"D^v7^;b 
7^yu-K cne^KT^b fp^>7;u^ji^ 

[0 034] *Jl/5K+^il/S*^-T4#fi(t<bLr«. 

f?fl^.«, r^yjuM, ^tw>is, 

[0 03 517$ KI**t5#H*iUttt. Wit 

N-^f^7;VX^l/7^»JU-F, N -S>X^;U 

[0 0 3 6] BfrSS#*#**fiS«»£ LT$t**H*14# 
yv-te. 7^7 'J;Hx^fjK ^^'Jjblx^f 

[0 0 3 7] *yti;^-f;l/4»fiSt5|iIft{c 

ftifLU* t'x;l/^ ^;l/X — -rJV, b'x^i^jbx- 
rvk fcfxjW V7'ab';I/X- ^Jl/, bx;U:/^;bx- 
rvk tfx;W v:/^^x~^;i/#£<7)b'x;bx~7-;u 

[0 03 8] cn6<DSi7KttiS^ti— «J^± 

[ 0 0 3 9 ] flFS LC^*tt^^Cii, 7K^t4iS^^ 

7KS^W3T, 7^^U>S^<t'CD^7Kt4r*)0, (MM 

[0 04 0] cco^^r^mm^^at. r^v^m 
* y y fe^rfeffjj 

(y$0 7^ y;l/M^ffi^i^<Di£) . x-f 
JH^SttiS^^Sf 5b'x«#ij7- (WA 
ft ^y^jl/X-fjK d<ytfx;bfpy F>ft£.) 
3&s»*L/C^. (^*> 7^ yil/BBfi*^O*i0r 
WAtf. ^F'J-jAtt, ^7 y ^Aifift£<D7;l^ y 

[0041] ( y ^ ) 7 £ y ^S^SS^OittO ^ % . 

7 ^7 y ji/Ban^H 1 ©*, mic xvt**) foWL-r v y r > 
AWiuu, #yr^ y jum^ f y ^aij, ^ D a D ^p 
435i L/TiSojsnrc^s<DT\ fta^gfflicten^c 



7 

ccigiKr#4o ^yn~>x^ji^ 3 ><DW!i£ 
2/a«WI*Blx^?;H 0 OMHWcator, BJfc 
#<hLT2 0- 1 0 0 OSSSP. £f£ U<^5 0-5 6 
OMSB, S6(c»iL<B1 0 0-3 0 0tia«« 

[0 044 ]^t ^H^B. ^HWMHSBfct* 
fiHOOilWlt, 1 0-1 OOOliSC, Iff 
tl<« 1 5-50 0 fiiStf, 3 * L<«30- 
2 5 OMS&SflTC**. 

[0 04 5 ] 3 6«C. iWcttW^iFCWll^tt, > n*gflg 
SilxXf^ 1 0 0MSIHC*tOT k 10-10 Oil 
SB, »* L/<«1 5-7 5fiS6B, 3e>tC»SU<«2 
0-5 Ogr«SBfi£T-*£. 

[0046] ^lilBi#l7Ktt?S^Ti^»ffl-r^ 
KJCfcT . WfB^3«fl»I*Kxxf-^ 1 0 OSMKCtt 

it, i o- 1 o o oMwoiSHrt-caRcs*. 
[0047] mwf&mmz. ^sccjKcr, a^ojssn 

[0 04 8 ] ^S£*il#J«. a*. /K^tfTKtt-C* 

it, J$s—)\s, x^y-jk y t/u^'y — fotzZCD 

[0 04 9] Hf85*ffl«ia*Jtt. If EOffl^WJf «*>« 
I E is »; 3 - > * -f J U * # tt 3 H± T fc <fc I >o 

[0050] smmmnvotoBut* Jteffl**»b*c»« 
nraacciMR-c**. *ir«H»i©HaojMB«:<t 

■SffiffifflKDtttttt, , 5 0 0 0 c p s HT, *?* L 

<B1 0-2 5 0 0 cps flJST'^^o 
[0 05 1 ] *jMOttS# 'J 7-7 -f JUB, #'Jv 

[0 05 2] *'j7-7 ^ Jl/A<D# y ffl 
£f£. T-f^V-, ^'J^'at'Uy, X^l/>-7'D 

fU>Sl^», d*'J -4 -y f ;b^>f->- 1 

> - t' x ;U r ;U =2 - JUftM^f* ft fx ;U T ^ ^ - )l 



(5) «fKI¥5 - 2 8 7 0 9 7 
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- ; 1/>,WJ7- ; #'Jxfl/>fU7^ U- 

* J p >X&£4< UTS F ; # y T * y □ x h y ju ; # y 
h ; #y >f 5 F ;^'J7xXb>^yF : 

^yx^fiw ^ f ; -fe^a-^waiE^a^^w^ti 

[0 05 3] »*Ui*'J7-7 ^UACU*. J&JfcflPX 
io iMctt^JsSWffi^ Yii/A, tU7^>^-j7 
(^c#yx^u>f U7^i/-h) , xf u>»#y 

[0 054] ^?U>S#yv-Jc« v l/>« 

Xf U> (GPPS) , dTA5fi-ft#y Xf U> (an^ 
y^^F^y^f U>HI PS) , #'JXfl/>-#'J 

20 i/x > - ^ y ^ ^ u >ya v ^fti^ft, T^ya 
xF yju-xf u>Jfcs^<* (ASfSJJIi) . ABSi 
Bt, ^ft/>-^^x>^7^sm T^y;u 
:?A(CT^ y px h y^i^f b>^^7 FI^U/c 
AASfflg, MM'Jx^ u>gct^ y u~ h yjut 

Dfc'U>rfA (EPDM) tCT^yax.hyjbi^f L, 
Zs&ifvy hM^LtcT? yax h y;U~ E PDM-X 

fi/>^-^y7- t r^yoxhy;u- (x^u>- 
ftSt^^M^) -x* u>#-#y 7-&i'(DA 
30 xs^Jfli. x^uy-y^^y^^si&f*, T 

[0 0 5 5 ] C©cfc^ c cX^l/>M , J7-7^^ 

[0 05 6]4<y7-7^i/A(t ffi^oasfinsii. ^Jx. 

[0 0 57 ] ^'j7-7 Y-rt/Att#»7 ^ ;l/At*ot 

tBCra^tcSJRr*, Wx«, 10 Mm- 5 mm, H 
SL<ti2 5 Mm— 1 mmfiJSt?**,, 
[0 05 8 ] #'j7-7 T-y-f*E*fc»4-r 

so [0 05 9 ] **y7-7^i/A[i *5if*r*or<><t 



(6) 

9 

[0 06 0 ] m$&t LTtt, tafflOSf*i*, Mxtfa 

hs&c*. wuii. 5-2o<g, »au<«2-i 5 io 

[0 06 1 ] *'J-7^7-f;l/A(DiWat Hffl^ffi 
AOS. ^Jxtf. aottttti, WaiR«ffltti*3W«S 

J I S K-67 6 8 r# y u >&o** y ^ 

<b£\ 35^65dyn/cmiSt*5. X^U>^ 
#y -fJUACDtfr^ SlWi40-60 clyn 20 

/cm, »*L<tt4 5^5 8dyn/cmgttt* 

[0 06 2] co^^tt^ffiSR^iwrs^y^-^ 

JUAffi*fulBaH^iIS»Jr^I-r€>i, &BW*3£Htt:ffi 
iTS. fcfc. 7 ;!/ A*io*15SA^ 6 5 d y n / 

[0063] # y -?-7 4 Jis2*<DgmK!m&iAm<D-fi& 

mz. ^u^WLmmmm<Dmmk. me., ^^juacdm 
7 4 >\sj*tnmt<Dm<o$m. nm^u&^u 

[0 06 4] mtmmm&mf&z n/t^wots* y 
[0065] miE&mm^<Di'*mmiiWL*x7'>i>, > 

d^> ^ttfc J: »«DS8Ktt l, TSBiS «:» 



mW 5-287097 
10 

1 0-50rag/m' OffiKtt 1 
0-40mg/m J % 1<(J1 5-3 Omg 

/m 2 ) % >>'j3->X7jl/S/ 3 >^lMiiri 0 
-lOOrag/m' (Sf*L<«l 5-75mg/ 
m 2 , S6fc#*L<tt2 0^5 0me/m' ) , 
ffl* 5-1 00mg/ra 2 (»JL<tt5-50mg/ 
m 2 , 36Wa<«5-30mg/m J ) cDf^T 

[ 0 0 6 6 ] y a fflSKiiX f Jb^ 1 0 m g / m 2 
$rc£>&<t, 7 -r;l/A^Ba©|»Stt*sK»Stir, 5 0 

y'j3->x7jl/y 3 >^ i Omg/m 2 *?SS"C 
^^^(DT'a^ymDK, 10 0m 
g/m 2 ^rMx^i, W^a>*>^ttteft±T£4><D 

g/m 2 *86-C*S±* ^^>^-<i:OrcOjaj«S2>'Rfi 

*U0 0mg/m 2 ^atSill^aftLK^^, 
[0 0 6 7 ] VaSiflgflfiSxXT^ ->yr3->x^;U 

KxXrM 1 0 - 5 0 m g/m 2 (jff* U<«10- 
40mg/m J % $6tCjfS0< til 5 — 3 Omfir/m 
2 ) , ij 3 - >iVJl/y 3 >^ LT 1 0-1 

00mg/m 2 (SfS U< « 1 5-7 5mg/ni 2 . £ 
6CcS?SL/<i*20-50mg/m 2 ) . ^Ktt*^ 
^l-50mg/ra l (ff^KBl. 5-25mg/ 
m 2 , $6&C$?£0< B2-2 Omg/m 2 > OfiJ^T' 

[0 06 8] SEffilM©^!^ » 8MB J: 0M6*tt 
«£5iC, CftRtf, 2 0-2 5 0mg/m> . jff* 0 < «: 
2 5-15 Omg/m 2 ggr&& 0 
[0 06 9] y -7-^ ^ JUAB, ^fl?S 

S. tt«»©Jfc«»*0. 02-0. 15g/ 

m 2 , Sf*O<«0. 0 5-0. lg/m' fIST*o 

[o 0 7 o ] *is?Botta#y^-7 ^utb, #y 
i^Mil «i«^n-^*>y|»±tt*j:»)rn]±S 

[0071] **wotta#y-7-7 ^i/Aowssa 

:i<y 7 ^;i/A(D^< <tfc— ^office, f> 3 



■I 
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[0072] m&gmmMMcomsi*. isra ©«£*?* 

TO— — £ — , fo^a-ji- 
& t'^ffl^-CtTft 5 C £ #-C£ -5. 
[0 07 3 ] ^ffi&tfMS'KitgifclUKlM 

[0 07 4] fuia^S^IIS'J^^l^dt. n- 

7--/>yi*iair4citcj:o. sweishsj*'.;-*— ? 

[0 07 5] $SHJ5©tatli. 5 

<. ^u>Hxe*»^Bta«3. mg.#v-?-y a ^a 
[0076] xwrnma. ? a ^^cmh? . ttriE^M 

A-cfflo-CfeJ:^. Sfc. ^Jf5 n a p«. »*&£. t> 

[0077] c OO; 5 ftjfflgAtt. *«l80*ffi*Bl!W 
&. :^r< £fcgg2tt*©rt®fc. »8S5E<cdftcJ:»j^ 

[0 07 8] *«W©W*Ut>»«J3:^©ffl»)-C*4. 
[0 07 9 ] (a) ->'j3->iv;H> 3 >*J s 

[0080] ( b ) mx&msH-ifi. iti*«»*ttr* 
m. 

[oo8i] ( c > mmmttifi* nrv ^m* <j -? 
- (Wit*. *u (jtn) 7*yj\swm&*t*<D 

[0082] ( d ) &Mtma*&. r?v )mzknft 

[0 08 3 ] ( e ) # >) T-y -f JUA*5, jjSJ&ftllte* 

[0 08 4] ( f ) #<)-?-y -fJUArf^ fl®5l7}4 0 
-6 Od yn/cm©Xfl/>I#y?-7 -^At?* 



(7) #5fW5 - 2 8 7 0 9 7 
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[0085] < g ) $kffimm&Hoffl&tk<Dmif;m&o . 

02—0. 15g/m' rWMa#'j7-7^^„ 
[0 08 6] 

[0 0 8 7] ( 1 ) tott©*tt6rft»WcM«Ji«t>IW« 
[0 08 8] ( 2 ) SSfiSJ^©r»RtfiR 9 fiSJ&JC fett 

10 ©at>«feBi%»Rjrc*4. 

[0 08 9] (3) ■^zy* j p&{tzmmvz. tf'J v 

£#&(,>„ 

[0090] < 4 ) &m&jm/xammMft*ic & 

f)->'j3->xv)^ 3 >©5HSt2c3£ttfci£it>.5 C £# 
"CSS. 

[0 09 1] ( 5 ) £p D o$fc«:ft a ^tlff$!£ LT SnJS 

20 ©r. £^iR£±ma«ft < . &g a 'nmm<Dmm\t l 

[0 09 2] *9tm<DlOL7it ') ■< JUA-C«. iX© 

[0 09 3] ( 6 ) ggfiS«©iSC^ «D fijg^Jc J: o 

[00943 ( 7 ) a*b#fc< . iiB^il, it 

30 [0 09 5] (8) mm (5) ©<£?«:. 

[0 09 6] $6(C, *«IB©^Stc«t4i«. Jfcfcil* 

[0 09 7] 

40 ISnS^OTIJiiU. &*>-. ^SWSMtlSFiJtcfc^ 
t, 7^ Jl/A©!t$tt(i«T©^?i(cJ; OWfiiLte. 
[0 0 9 8] ( 1 ) SIMtKSS 

*H«aS'l'&^0*E«IOfca. 2 0-C. 6 5%RH© 

[ 0 0 9 9 ] O : &it<bfc< . ^tcofptj:^ 

( 2 ) W«!l»«tt*Jj:OT»»l#tttt 
^ -y y'CDtplC 2 0 •C©7k*Atl. MSffi^rtllllCC LT . 
50 *y 7 - ©±SaJ*^o-CS;«L. 5'C«c»£«:fi!ofcteia 
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[o i o o ] o : £<m&nztitan.> 
a: >imw<D— mcm^m^mebhti, — %\t^mw<t 

[0101] 

( 3 > m^awmFu®. 

is- h£, iSS 1 0 0mm. m$ 1 0 mm (gMg^lt 
0. 1 ) . 2 0mm (8Ii&«5JfcO. 2) , 3 0mm CM 

mtto. 3) ©3«©Ra^8K-eft-eftj«j&u 

ifli©JSffiS.s>* -gfl©^ b©W$R£f¥ffi L/ fc. 

[0102]O:^< e^tC^C^ 
x : 4>&< ife— S|3{ca{t*JIS*6.n?> 

(4) SS^f^OKSgl* 

is-bZ. fifl 1 0 0 mm. MS 1. 0 mm (SitSOJt 
0. 1 ) . 2 0 mm ( 0 ib 0 . 2) . 30mm 

gwjto. 3) ©3«©Rttj&!ggtc-ttt-enidHBu 

[0103] 

O : SSCJgffifcJ^a-^-SBAi* 

A : £:gf©J£ffi(i§ 6 3 -^-g|5©— gtf#§& 

( 5 ) WtM4 

->- h * 2 0 °C©7kCC 3 0 IMIIISS 1/ . fttt 8 

o*c©»3&>6»^-rs>WK«*srri»«tt*«£o 

[0 1 0 4 ] O : £<**>fct> 
x : 4>&< <i4> 
< 6 ) y + >^±tt 

KffiJiMli* ftfc? -< ;l/AaS#F»JfflijCCft S «fc 5 it. i£@ 1 
00mm, g££l0mm, 20mm. M3 0mm©= 

m<DA* s ontimSF»fcfiSc» u . » en/c 2 0 m<vm 

[0 1 0 5 ] O : R*tiCiiJgfT-*& 

A : awte-ase^* 

X : WJKLKX t» 

ffltt. ^©Jc^OCO-Ctfo/c. fttto*. J I S K- 
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6 7 6 8 (cWBft LTS'JS L fc«B5B**i 33dyn/c 
m©~IA}I[*4< , ;^^U>i>- h (^)J12 5 0Mm) 
Sr. 3PtW«i (P I LLARSAB70 8 - 1 
8. gffil. 5 KW) ©m®P B 1CCilig$-l±. 
5 8 d y n /cm© ';*^U> i^- 
fc. 

[0106] HJ£#J 1 -5 

10 i. smai*ffl^-et:*i«:si-r«i^ ©* 
•fer-- h (mam 1 > . aa^** h y > (juiw 

[0108] cnzvmwmmmz. zmTWcmismtc 

J:'0$mmt)tfi5 8 d y n/cm©-W@{#7ti'J^^U 

>->-htc^o. a 1 ccTn-r^fi ©auss 

20 £JF*j£Ufc. 

[0109] Jt«J0Jl~5 

HJSPJT-ffl I »fc a *f H§WB£x x 7- ;U i . S» * ;U U 
>-p+-y->©->y=i->i-7 J (U> : 3>i. ?g <t * 

[0110] m^titcgmtmffl*. mmm 1 tmmic 
tc 

30 [0111] tt«we 

y;H^$>*y^-u- h©if-u>*+1t'i' KttMl 
<t. y ^;l/^y yn+t>X7^ h-7-i?r^2CC^-r 
«£■ <ft*SB> -C^tf7K14^ffiMilSi| (^raBS5 3 - 1 
1 5 7 8 1 ^-#BS) ^rPSSLxfc. 
[0112] f#6n/c«ffi5aiI^J^r. ^Sfe^J 1 t|3J«CC 

c o i i 3 ] -e or , Bugan^d i - 5 vtutmm 1 - 
40 6 -ewnti-rom? 4 & A©»tt*«nBfPttej56(ca6 o 

[0114] 

can 
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[0116] tntcttor. ^ 3 *iflg)l*^x^f;w. -> 
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